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(57) Abstract: A film which comprises a compound having maleimidc 
groups or groups derived therefrom and optionally further contains a 
compound having carboxyl or malcimide groups, unsaturated carbon-carbon 
bonds, or derivatives of these and which crosslinks by the action of heat 
or light is used as an alignment film in a liquid-crystal display. Thus, the 
evenness of display is heightened. 
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Sits d tlMt£-$l©g£#;T «fc < , #S&T*ffl^T 2S 

^HMT'li, 3, 4, 4' -FiJ7^J?7i = M-r;H:iI 
0U Ufc# 'J vv *lfi^EGlI8t£ 1 : 1 tcig-^UfclBff^SN — 

4 w t % © jg« £ ft j# 0 fc „ :n*SfttD-hLfcgtl: 2 5 0 °C T* 1 
<KftJK©«Ui$Ji4 JT 4 > 

?©^SSi7Bl0^77l:^t, c © ^ 7 £ , >f * K * (CN 
£'J§S ^tl5 IS IK o T&tfc 1 3 0 0 ~ 1 450cm- 1 

©!5Hl*I(z#S-rsoiiHKh--^^2oJ^±(c^^L,^fii*i4 0cm- 1 
W±©«il£^i!aiRK-^i:&oTl^5fcfct,fc:, l 1 00-1 3 0 
0cm- l ©f5fflft(c#£T£(|£i&t:-? ( C N CJRiffi) # 2 oJa±tc# 



WO 01/38931 



29 



PCT7JF99/06542 



S!l^ll40cra- 1 a±0*Sj£oiRJK£-* t ta i X t> i Z. t ft W 

<iaisjj!©Mffjt4ff 5 > 

£T*iS& 0 A* £ 5 5 •C©jSB8-CSJE W iD mH£ T CD 8 ft fc* x $ 8 H (3 * 1" 
•t^fcx H^©T (Sjfia|E) -V (E»*E) igtiCSi ( fc * :r 

*»2 5i:3te«g2 6 fcttlM 2 1 rt * ©^H^Ui/W £©SJ6 

tfifcfcft* o M^S^/UJb25 & iiifi Ltzftm 2 6 £ ©#li, & 2 

2 *iiLTiaa« 2 1 2>>s>tfc}T> ^«^f*tig - © 

3fettffiB£ttii*«^fcgfc;*nTff»]fGyailS2 4fciSSft N 

^ ft "C tt s *1*fftS^^y^;i/2 5 £ - 3 0 ~ 5 5 °C © fl M 2 1 tz 
ft® 2 6 * j^*T L»£* j§ia45©ffl£{3o^TfcJ:£fb## 

ffi«j£»E5JE©«ff2B:$eB« 3 OHzfciSfflLfc. 

«>J^©^Ji t Lttt ( 1 ) iilEVa=0V~8 VJlrT - Vft^ 
(Tb) £ $l £ 1" £ „ (2) HtE8V-e3 0 # H "T 3 „ (3) IS 
»€EVa= 0V~8VX-T-V|^ (T a) £$ij£T3 0 ©Ji-e'fr& 



WO 01/38931 



PCT/JP99/06542 



30 

* LT. m%.& ; Va = 0~8Vit-0. 1 VMfotZ 2 @ 1 6 2 Ajffl 
^Lfeo HIHiI V aTCSfc^i^ ^^"flB^tiSji^MA T (Va) 
(%) fiftit 

I A T (V a ) | = | Ta(Va)-Tb(Va)|/Tb(Va)xl 00 

mmm 1 coMifamzm*. tz&m-cm 3 eik^ Lfc«t«#7?s©ffl[s 

H^g£f«u ±IB©£ tip <1 Lt, ;ogi, AT (V 
a) &±z 0 . 2 %fc8fcA^i^£g&T£&^teci-T-ffi$s2*ifco 

flfZo 

±x&LfciJ6JlK£Ci*fc«g£jj*gac33^T, 1 0 0°C1 6 8 

3 it mm * ti g ft© kt&m t £ it®. L x * it ^ * 0 

EElfr&s 1 6 8^P^Hui;i:b®tTl 0 %«±l:^-3 1 C J: ASBJ 
6 i: & o 

<lE|q]Jg|<D$/JII$ttf? 7 > 

nmm 1 1 «k orffautads^gis 1 o o °c 1 6 8 mm®®. 

<KIlqJJK0ftiJIfl?jt$S 8 > 



WO 01/38931 



PCT/JP99/06542 



31 

© 12 ft si © ^ ® ic ft * u T ^ £ ft ii * << v r o e ;u 7 ;m - )i x- &t 

W^©ttS*^^SOBBlqIffltt:o^T & il ffl T: £f -5 £ i: (£ ^ -5 £ & & 
10 fit J;ftK, gt^£j-tf £i*|±i*i*\ A Cif ^i^^ft^; ^ tf-c 

t © -e * ft s o 



WO 01/38931 



PCT/JP99/06542 



32 

If M (D $5 H 

3.215 °CW±©ifl&T*&f££ ftfc * 07* o T, sft & Aft ifc * 

3 0 0 - 1 4 SOcm-'Olglrttfej^ ^ ^(CN 
£ MM 1450-1 600cm" 1 © 

- ^ 3£g " ti0^8$hi-f ~ 1Mb * "T? 2 6 0 °C 1 1$ H £ 1 0 0%t 
LtzmoftttJ 5 Kfc*#90%w±T*SKflJK*«il;tfcc:i:£ft» 

4. 2 5 0 °Cl!S^^ b' MU#^®$j£Ji|$$t 9 . 2 8 

GHzTr, g fit # 2 . 0 0 2 8 + 0. 0 ltfeot, 0" 1 
mo 1 •kg-HU^;li 3 2 7-3 3 5 mTClgi^T 2 o«±Ot 

5 . ^JMftJK*'^ Mi/T"f 5 K£ (CN#|) Izffim £ ft 5 n#ifc £ 
-^^^T.aSl 3 0 0-1 5 0 0 cm- 1 Ol5fflrtT2o]^±tc^ 
^t^^ffiil4 0cm- 1 W±©i|iiA^i!Si{Xt: — ^h^^TiJD, 1 10 
0 - 1 3 0 0 cm- , OffiBf*9fc:£&"f*i!RJfcfc:-* (CN CI^IS) ifi 2 
oja±£#fiU-£ffi<I4 0 cm- l W±(7)i|i/2:uD&iKf-^i:^oT^ 



WO 01/38931 



PCT/JP99/06542 



33 

7 . r£ll^|ft±ir £^f§ftISftJl£II;L, 1 0 0 °C 1 6 8 mm'&<D 

8 . t F7 ^ >SVfi*jRfl:y ^ ;i/ * ;i/ * * $/ K £38*0 LT t) 



WO 01/38931 



PCT/JP99/06542 



1/9 

FIG.1 

o o 




WO 01/38931 



PCT/JP99/06542 



2/9 

FIG.2 

o o 

II II 

R NR C — A(COR' )„(NR)m — C NR 



(1 3) 




+ 



\ 
i 

/ 




MO 



C R 2 



(2 1) 



R — NR C — A (COR' )n(NR)m — C-N 

n, n' = 1 &k±(Dm& 







-1 








R 






N 












n 











CR 2 



(2 3) 



WO 01/38931 



PCT/JP99/06542 



3/9 

FIG.3 



(a) (c) 




WO 01/38931 



PCT/JP99/06542 



4/9 



FIG.4 




WO 01/38931 



PCT/JP99/06542 



5/9 



FIG.5 




jsdisa Co 



WO 01/38931 



PCT/JP99/06542 



6/9 



FIG.6 




7/9 



PCT/JP99/06S42 



FIG.7 




WO 01/38931 



PCT/JP99/06542 



8/9 



FIG;8 




WO 01/38931 



PCT/JP99/06542 



9/9 



LUZQ. 
OOI— 
ZD 




0 






0 
0 


OO 


0 


oOO 


0 






0 






0 






0 






0 



CM 
CM 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP99/06542 


A. CLASSIFICATION OF SUBJECT MATTER 




Int.Cl 6 G02F 1/1337 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 6 G02F 1/1337 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1999 
Kokai Jitsuyo Shinan Koho 1971-1995 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP, 11-2815, A (Samsung Display Devices Co., Ltd.), 
06 January, 1999 (06.01.99), 

page 2, left column, lines 1 to 6; page 6, right column, 
line 26 to page 7, line 4; page 9, left column, lines 2 
to 1 6 ( Fami ly : none ) 


1,2,6 


Y 


JP, 7-43725, A (Sumitomo Bakelite Company, Limited) , 
14 February, 1995 (14.02.95), 

page 3, lines 1 to 14; page 3, right column, line 43 
to page 4, left column, line 16 (Family: none) 


1,2,6 


Y 


JP, 2-298918, A (TOPPAN PRINTING CO., LTD.), 
11 December, 1990 (11.12.90), 

page 1, lower left column, lines 5 to 10; page 3, 
upper right column, line 12 to page 3, lower left column, 
line 5 (Family: none) 


1,2,6 


Y 


JP, 56-52722, A (Richoh Elemex Corp.), 
12 May, 1981 .(12.05.81) , 

page 1, lower left column, line 5 to page 1, lower 
right column, line 6; page 3, upper left column, lines 
5 to 17 (Family: none) 


1,2,6 



Further c 



Special categories of cited documents: 
W A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
u O n document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later 
than the priority date claimed 



I I See patent family annex. 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 December, 1999 (08.12.99) 


Date of mailing of the international search report 
21 December, 1999 (21.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/06542 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 5-289086, A (Sumitomo Bakelite Company, Limited. ), 
05 November, 1993 (05.11.93), 

page 2, lines 1 to 10; page 4, right column, lines 10 to 
21; page 4, right column, lines 45-48 (Family: none) 



JP, 10-206856, A (Hitachi, Ltd.), 

07 August, 1998 (07.08.98), 

page 2, left column, lines 1 to 10 



(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/J P 9 9/0 6 5 4 2 



a. ( i p o ) 

Int. CI' G0 2F 1/1337 



&&%:n-otcm>m>gn (mmnnm (ipcj ) 

Int. Cl' G02F 1/1337 



1926-199 9¥ 
19 7 1-19 9 5^ 



H&^gT&ffl Ufcm^x-^"<-^ (-r-^-^ro^fj;. SISEIC^ffltfcffls&) 



Y 



JP, 1 1 - 2 8 1 5 , A CEMffflsSfrtl:) , 6. IB. 1 
9 9 9 (0 6. 0 1. 9 9) , |S 2 H£^ffS 1 ~ 6 *T, I61ffl 
#2 §ft~%7KWi4ft, i9ItTO2~l 6tT (77 5^^ 

JP, 7-43725, A (ft£y<- * 7 -Y h **5£#*t) , 
14. 2J3. 1995 (14. 02. 9 5) , I3II1-14 

ft, mn^mm4 3ft-m4u&mmi 6ft (77^-41) 

JP, 2-298918, A (ifbJSBJ«IJ*^tt) , 11. 12 
£. 1990 (1 1. 12. 90) , SfSlIt£Tffl?l&5~l Off, 



1, 2, 6 



1, 2, 6 



1, 2, 6 



H«U< tttew4*gij!te316Sr«l3i-r5fcJ<>»cg|ffl-r5 



■ca«i:*jfi-*f>©-ea:*<» ftwofcrnxtim 

f&j P5-/-?-rVh7r5 JJ-Xift 



0 8. 12. 9 9 



B*S$*ff/r (I SA/J P) 
1 0 0-8 9 1 5 



21.12.99 



SSS#-*§- 03-3581-1101 



2X 



8 10 6 



3 2 9 3 



PCT/ISA/210 (m2-<-^) (1 9 9 8¥7£) 



PCT/JP99/06542 



JP, 56-5272 2, A (y a-BSPtta^tt) , 12. 5 
1 9 8 1 (1 2. 0 5. 8 1) , 3UK£T**5frHB)lC;& 
TfflJS6*T, m3M£±ffiBm5~l 7^ (77^-/£l) 

JP, 5-289086, A (tt3f<-* 9>f K«^#tt) , 
5. 1U. 1993 (05. 1 1. 9 3) , &2H3Sl~l 0 
ft, %4M£M%1 0-2 1*t, ^II3il4 5~4 8fT (7 7 ^ 

y -a u) 



1, 2, 6 



JP, 10-20685 6, A 
£.1 9 98 (0 7. 0 8. 9 8) 
7 s y -fc L) ■ 



(tts^tteaoK^M) , 7. 8 

, $&2JC;£ffllSRl~l oft (y 



«SPCT/ISA/2 10 (JB2^-^«>te*) (1 9 9 8¥7fl) 



